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(57) Abstract: He uitegrated circuit (1) nipprK.<!e.« leakage cuirents. which usually take place between neighboring transistors (10 
20) through the unpanenied semiconductor layer (5). In its fi«t Uyer (3). the circuit (10) comprises electrically conductive tracks 
(4) which IB contact widi the semiconductor Uyer (5), some of which tracks (4) are in use as source and drain electrodes (14 15 
,ZL ,^^^^^ foik-sh^ and interfigitated. The suppression of leakage cuirents is achieved by putting neighboring 
elecDodes (14 24) m different transistors (10, 20) at the same voltage and by excluding the presence of any other electrically cZ 
ducdve Hacks between those neighboring electrodei (14. 24). Inuaconnect lines (39) carrying input or output signals are positioned 
m a s«»nd layer (7) as much as possible, which second Uyer (7) comjaises etectrically conductive tracks (8) and is not in conoct 
with the semiconductor layer (5). The integrated circuit (1) of the inventioo is veo- well fitted to contain arrays of NAND sBuctuies 
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The invention relates to an integrated circuit comprising a substrate with an 
electrically insulating surface, on which surface are present: 
an insulating layer; 

a semiconducting layer which is at least substantially unpattemed; 
5 - a first patterned layer comprising a pattern of electrodes and other electrical 
conductors; and 

a second patterned layer which comprises a pattern of electrical conductors and which { 
is separated jfrom the first patterned layer and firom the semiconducting layer by the insulating 
layer, 

10 wherein the first patterned layer is in contact with the semiconducting layer 

and comprises a first and a second transistor, said transistors each having a first and a second 
electrode, of which electrodes at least the first electrodes comprise a number of electrically 
conducting tracks which are at least substantially parallel. 

15 

Such an integrated circuit, also referred to as IC, is known fi*om D.M. de 
Leeuw et al., IEDM97, 331-336. This integrated circuit is manufactured firom a polymeric 
material and comprises combinations of field effect transistors in 2-input NAND gates and I 
inverters! The patterned layers are manufactured from polyaniline and have electrically 

20 insulating and electrically conducting portions. The first electrode is a source electrode and 
the second electrode a drain electrode, or the other way round. The first and second 
electrodes are interdigitated: the parallel tracks of each of the electrodes lie alongside those of 
the other like the teeth of two forks. 

A disadvantage of this circuit is the occurrence of leakage currents between 

25 transistors through the unpattemed semiconducting layer. These leakage currents hamper the 
independent functioning of the transistors and thus cause an interference in input and output 
signals of the circuit. 
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It is an object of the invention to provide an integrated circuit of the kind 
described in the opening paragraph in which the occurrence of leakage currents between 
transistors through the semiconducting layer is counteracted. 

According to the invention, this object is achieved in that the first electrode of 
the iEirst transistor and the first electrode of the second transistor both perform the same 
function of source and drain electrode; 

the circuit comprises means for giving the first electrode of the first transistor and the first 
electrode of the second transistor in the first patterned layer the same potential in operational 
condition; and the first patterned layer between the first and the second transistor is fi-ee fi^m 
any electrical conductor which has a potential other than that of the first electrode of the first 
transistor in the operational condition. 

Since the first electrodes of two transistors situated next to one another have 
the same potential, there is no driving force for a displacement of charge fi-om the first 
electrode, for example in the first transistor, to an electrical conductor outside the first 
transistor. Leakage currents through the semiconducting layer are prevented thereby. An 
advantage of the circuit according to the invention is the fact that it is not necessary to pattem 
the semiconducting layer. The omission of an additional, lithographic patterning step 
constitutes a saving in production cost. 

Reduction of leakage current between the fu*st and the second transistor is 
especially important, if said transistors are part of different fimctional blocks. Such blocks are 
for example NAND- or NOR-blocks, or are blocks relating to different memory units. It is 
common pratice in the design of integrated circuits, that neighboring blocks do not need to be 
related functionally. Hence, leakage current from the first transistor m a first block to the 
second transistor in a second block- in an integrated circuit according to the prior art- will 
introduce noise in the output of the second block. This noise is completely unrelated to any 
signal in the block itself, and will probably be a severe cause of malfunctioning of the 
integrated circuit. In the integrated circuit of the invention said leakage current- and hence 
said noise - is prevented and the signal-to-noise ratio is substantially unproved. 

Examples of transistors are field effect and bipolar trahsistors. Field effect 
transistors may be constructed in a thin-film shape, referred to as TFT, in the shape of a 
conductor-msulator-semiconductor structure, referred to as MISFET, and in the shape of a 
conductor-semiconductor structure, referred to as MESFET. Transistors may be used as 
switches and as components in a memory element. 
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The substrate material used may for example be silicon, quartz, glass, a 
ceramic material, or a polymer such as polyimide. Preferably, the substrate material is 
polyimide. The patterned layers preferably comprise organic polymeric material, but they 
may also comprise metal or inorganic conductors such as gold, silver, or doped silicon, either 
as the main component or in the fonn of a thin layer on an organic polymer material. The 
semiconducting layer comprises, for example, doped silicon or an organic material which is 
suitable as a semiconductor. The thickness of the semiconducting layer lies between 
approximately 5 nm and a few micrometers. The insulating layer comprises, for example, a 
material such as SiOi, Si3N4, polyvinyl phenol, polyvinyl alcohol, or cyanoethyl pullane. 

In an embodiment of the IC according to the invention, said means are an 
electrical conductor in the first patterned layer which interconnects the first electrodes of the 
first and the second transistor. Such an electrical conductor is an interconnect line. The { 
interconnect line may connect a plurality of first electrodes in transistors to one another. 
Furthermore, the interconnect line may be at the same time a supply line which applies the 
so-called supply voltage. An altemative means is formed by an interconnect line between 
said first electrodes in an additional pattemed layer, which interconnect line is in contact with 
the first pattemed layer but not with the semiconducting layer. Such an interconnect line may 
also be separately provided. 

A further embodiment is characterized in that the fij-st electrode and the second 
electrode of the first transistor are interdigitated and together form a pair, which pair has a 
number of at least substantially parallel electrically conducting tracks; two outermost tracks 
of the interdigitated pair belonging to the first electrode. The second electrode is not 
connected to an electrode in the second transistor because of the desired independence of the ( 
first and the second transistor and the mutual interconnection of the first electrodes of these 
transistors. To prevent potential differences, and accordingly leakage currents, the second 
electrode is screened off firom the electrodes in the second transistor. This screening takes 
place by means of conductive tracks of the first electrode, which tracks lie at an outer side of 
the interdigitated electrode pair. An outer side is meant to be a side here in the pattemed layer 
where none of the electrodes of the pair is connected to another electrical conductor. A track 
at an outer side is an outermost track. It is possible to integrate neighboring outermost tracks 
in the first electrodes of the fibrst and the second transistor into one track. An outermost track 
may alternatively be branched or split. 

In a special embodiment of this circuit, the first electrode has at least three 
tracks, of which two outermost tracks are the longest. The lengthened shape optimally 
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screens off the outennost tracks of the second electrode and the other electrical conductors 
connected thereto from the adjoining transistors. 

In a further embodiment of the IC according to the invention, the conductor 
interconnecting the first electrodes is a first supply line; 

5 the first and the second transistor fonn part of a first NAND function block, which NAND 
function block in addition comprises a third transistor; 

the NAND function block comprises an interdigitatedpair of a source and a drain electrode 
of the third transistor in the first patterned layer, of which pair a first electrode is connected to 
a second supply line, such that the NAND fiinction block lies between the first and the 

10 second supply line in as far as this block is present in the first patterned layer; and the second 
supply .line interconnects the first electrode of the third transistor and a first electrode of a 
second NAND fimction block. The operation of a NAND fiinction block is known to those 
skilled in the art of semiconductor manufachire. One of the two supply lines has a supply 
voltage greater than zero, while the other one is connected to ground. This embodiment of the 

15. IC has the advant^e that the NAND function block can be accommodated in a simple 
manner in a row of NAND function blocks. Such a row is eminently suitable for use in a 
memory for data storage. 

In a fiirther embodiment of the IC according to the invention, the electrical 
conductor which transfers signals chosen from the group of input signals and output signals 
to the first transistor is present in the second patterned layer. A conductor having such a 
fimction is known to those skiUed in the art as signal wire. At least one signal wire is present 
for each transistor. Since the second patterned layer does not make contact with the at least 
substantiaUy unpattemed semiconducting layer, no leakage current will flow from a signal 
wire to any other electrical conductor through the semiconducting layer in this embodiment. 
It is advantageous in the case where NAND fiinction blocks are present in the IC when signal 
wires of the IC are present in the second patterned layer at the areas of the NAND fimction 
blocks. Portions of die first pattoned layer may thus be kept free from electrical conductors 
between two transistors. If the signal wires transmitting the input or output signal to a 
transistor all lie in the second patterned layer, it is necessary for at least one of these signal 
wires to be connected to an electrical conductor in the first patterned layer. A via or vertical 
interconnect area achieves such a connection. To obtain a minimum contact resistance, it is 
favorable when the IC is given a bottom gate structure. In this structure, the second patterned 
layer lies first on the substrate, then the insulator, then the second patterned layer, and finally 
the semiconducting layer. 
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In another embodiment of the IC according to the invention, an auxiliary 
conductor in contact with one of the supply lines lies between a first and a second electrical 
conductor in the first patterned layer, the latter two conductors being situated outside a 
transistor. The auxihary conductor acts as a leakage current trap. Normally, a leakage cunent 

5 would occur between the first and the second electrical conductor through the unpattemed 
semiconductmg layer, which would affect the transmission of signals in the conductors in an 
uncontrolled manner. In this embodiment of the IC according to the invention, by contrast, 
two leakage currents occur which are both branched off to a supply line having a constant 
supply voltage. The two leakage currents - one leakage current between the first conductor 

10 and the auxiliary conductor and another leakage current between the second conductor and 
the auxiliary conductor - thus influence said signal transmission in a controlled manner or 
not at all. The first and the second conductor are, for example, signal wires which couple the ^ 
input and supply signals of anumber of transistors. Preferably, these conductors are present 

at a side of a supply, line which is firee firom transistors. 
15 . In a fiirther embodiment oftheIC according to the invention, at least one 

patterned layer is constructed so as to have a reUef structure. This embodiment prevents 

leakage currents between conductors in the pattemed layer through the insulating portions of 

this layer. Preferably, both pattemed layers are constructed as relief structures. Relief 

structures of polymeric material are known per se from WO-A 99/10939. When relief 

20 structures of polyaniline as the polymeric material are used, the conductivity of the relief 

structures is enhanced in that the polyaniline is doped for a second time. Preferably, the 

pattern in the structure comprises electrical conductors and recesses which are less than 10 

|im wide. Such minute dimensions enhance the characteristics of a transistor, especially as ' 

regards the on/off ratio. 

25 In an embodiment of the IC according to the invention, the semiconducting 

layer mainly comprises organic material. In a fiirther embodiment of the IC according to the 
invention, at least one pattemed layer comprises mainly organic polymeric material. An 
integrated circuit manufactured from polymeric materials has the advantage inter alia of 
being inexpensive. In addition, the circuit has a high flexibility in dependence on the 

30 substrate material. 

Examples of organic materials which can be used for the semiconducting 
material are polythienylene-vinylene, polythiophene, polyphenylene-vinylene, 
polyfiuranylene-vinylene. polypyrrole, polyphenylene, polyacetylene, polyfiirane, and 
polyaniline. Substituted variants of these polymeric materials may also be used. Examples of 
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substituents are alkyl and alkoxy groups and groups having a ring structure such as 
alkylenedioxy groups. Such groups are preferably C| to Cio-alkyl, -alkoxy, or-alkylene. 

Doped forms of various polymeric materials are known as electrically 
conducting materials. Examples of such materials are polyaniline, polyimide, polythiophene, 
pplypyrrole, poly(p-phenylenesulfide) and copolymers of these materials. Other materials 
vMch may be used are the substituted variants of these materials. Examples of substituents 
are alkyl, alkoxy, and alkylalkoxy groups. Examples are in particular poly-3-alkylthiophenes, 
poly-3,4-dialkoxythiophenes, poly-3,4-alkylthiophenes, and poly-3,4- 
alkylenedioxythiophenes, and furthermore other polythiophenes with ring-shaped 
substituents as known from US-A 4,959,430 and EP-A 628 560. Such substituted groups are 
preferably Ci to Cio-alkyl, -alkoxy,. or -alkylenedioxy. 



These and other aspects of the integrated circuit according to the invention 
will be explained in more detail below witii reference to drawings, in which: 

Fig. I is a diagraimnatic cross-sectional view of a characterizing portion of a 
first embodiment of an IC according to the invention; 

Fig. 2 is a plan view of a NAND function block in the firet embodiment of an 
IC according to the invention; 

Fig. 2a is the plan view of Fig. 2 in which only the first patterned layer is 

depicted; 

Fig. 2h is the plan view of Fig. 2 in which only the second patterned layer is 

depicted; 

Fig. 3 is the circuit diagram of the NAND function blocks in the first 
embodiment of an IC according to. the invention; 

Fig. 4 is a plan view of a portion of a second embodiment of an IC according 
to the invention; 

Fig. 5 is a diagrammatic cross-sectional view of the second embodiment of an 
IC according to the invention, taken on the line V-V in Fig. 4; 

Fig. 6 is a plan view of a portion of a third embodiment of an IC according to 
the invention; and 

Fig. 7 is a diagrammatic cross-sectional view of the third embodiment of an IC 
according to the invention, taken on the line VII- VII in Fig. 6. 
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Embodiment 1 

Fig. 1 is a diagrammatic cross-sectional view of a characterizing portion of an 
integrated circuit 1 according to the invention. Said portion comprises two transistors 10 and 
20, which in this case are field effect transistors of the MISFET type. "Hie circuit 1 comprises 
a substrate 2 with an electrically insulating surface. On this surface are present a first 
patterned layer 3 with electrical conductors 4, an unpattemed semiconducting layer 5, an 
insulating layer 6, and a second patterned layer 7. This layer 7 comprises electrical 
conductors 8 which constitute the gate electrodes 18 and 28 and the accompanying signal 
wires 19 and 29 of the first 10 and the second transistor 20. The electrical conductors 4 are 
utilized inter alia as a first electrode 14 and a second electrode 15 of the first transistor 10 and 
as a first electrode 24 and a second electrode 25 of the second transistor 20. The leakage ^ 
current which would flow between the electrodes 1 4 and 24 is prevented in that these 
electrodes are set for the same potential. The means by which this is realized are formed by 
15 an electrical conductor which interconnects the first electrodes 14 and 24. Such a comiection 

preferably is a furst supply line 91 . 

Fig. 2 is a plan view of a portion of the first embodiment of an IC according to 
the invention of which the equivalent circuit diagram is shown in Fig. 3 . The substrate, the 
insulating layer, the semiconducting layer, and a possible protective layer are presumed to be 
20 transparent. Fig. 2a shows the first patterned layer ofFig. 2 separately. Fig. 2b shows the 

second patterned layer of Fig. 2 separately. 

Fig. 2 shows a NAND fimction block 5 1 which is situated between the supply 
lines 91 and 92. The NAND fimction block 51 comprises three transistors 10, 20, and 30. 
Each of the transistors is provided with a signal wire, referenced 19. 29, and 39, respectively. 
25 Tlie signal wire 39 is also controlled through the via (vertical interconnect area) 42. 

Fig. 2a shows apair 13 of source and drain electrodes 14, 15 of the first 
transistor 10. These electrodes 14, 15 are interdigitated. The transistors 20 and 30 also each 
comprise such an electrode pair 23, 33 comprising electrodes 24. 25; 34, 35. The electrodes 
14 and 24 are comiected to the supply line 91 and comprise substantially parallel electrically 
30 conducting tracks 61 , 62; 63, 64. TTie electrode 34 is comiected to the supply line 92. The 
electrodes 15, 25, and 35 are mutuaUy interconnected. These electrodes 15, 25, and 35 are 
comiected to the signal wire 39 shown in Fig. 2b through the via 42, said signal wire carrying 
the output signal of the NAND fimction block 51. 
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Fig. 2b further shows signal wires 1 9 and 29 and gate electrodes 1 8, 28, and 
3 8 . The position of the via 42 is also indicated. The signal wires 19, 29 each cany an input 
signal of the NAND function block 51 . In principle, the signal may assume two values, i.e. 
high (or 1) and low (or 0). 
5 The NAND fimction block 5 1 is usually only a first block in. a series of 

independent NAND function blocks. The outermost conducting tracks 61 , 64 and the 
. outermost conducting tracks in the transistor 30, have then the function to prevent leakage 
currents through the semiconductor layer between conducting tracks.in said independent 
NAND function blocks. 

10 

Embodiment 2 

Fig. 4 is a plan view of a portion of the second embodiment 1 01 of an IC 
according to the invention. This Figure shows five transistors 110, 120, 130, 160, and 170 
15 with their respective signal wires 119, 129, 139, 1 69, and 1 79. Vias 142 provide the 

connections. Said transistors, are situated between supply lines 191 and 192. A number of 
electrical conductors 1 8 1 , 1 82, 1 83, 1 84, 1 85, and 1 86 as well as vias 1 43 between these 
conductors and signal wires are also shown. The substrate, the insulating layer, the 
semiconducting layer, and a possible protective layer are presumed to be transparent. The 

20 first conductor 1 8 1 and the second conductor 1 82 both he in the first patterned layer and are 
in contact with the unpattemed semiconducting layer. '*The auxiliary conductor 183 hes in 
the second patterned layer between the second transistor 120 and the fourth transistor 160. 
The conductor 183 is connected with the supply line 191 through the via 144. It acts as a 
leakage current trap so as to prevent a leakage current between the signal wire 139 and the 

25 transistor 1 60, and between the signal wires 1 39 and 1 69. The signal wire 139 on the one 
hand and the transistor 160 and the signal wire 1 69 on the other hand are part of different 
functional blocs in the integrated circuit 1, which blocks are functionally independent. The 
auxiliary conductor 183 is in contact with one of the two supply lines 191, 192, with the first 
supply line 1 91 in this embodiment. 

30 Fig. 5 is a diagrammatic cross-sectional view of the second embodiment 101 

of an integrated circuit according to the invention, taken on the line V-V in Fig. 4. The first 
patterned layer is given a relief structure here and is provided on the substrate 102. Electrical 
conductors 104 are separated from one another by recesses 144. The semiconducting layer 
105 is not planar because of the recesses 144. The insulating layer is accordingly formed as 
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an insulating layer 106 with a planarized surface 146. Electrical conductors 108 are present 
on the planarized surface 146. 



5 Embodiment 3 

Fig. 6 is a plan view of a portion of a third embodiment 201 of the integrated 
ch-cuit according to the invention. The substrate, the msulating layer, the semiconducting 
layer, and the protective layer are presxmied to be transparent. The first patterned layer, 
shown hatched in the Figure, comprises a first and a second transistor 210, 220, each having 

10 an interdigitated electrode pair 213, 223, said pair comprising electrodes 214, 215 and 224, 
225, respectively. The first electrode 214 comprises tracks 261 , 262, 263, and 264; the 
second electrode 2 1 5 comprises tracks 27 1 , 272, and 273 . The tracks 26 1 and 264 are the t 
outermost tracks of the interdigitated electrode pair 213. The first electrode 214 of the first 
transistor 210 is connected to the first electrode 224 of the second transistor 220 by means of 

15 an interconnect line 29 1 . The second electrodes 2 1 5 and 225 are screened off fi-om one 

another by the outermost tracks 264 and 281 of the first electrodes 214 and 224, respectively. 
The second pattemed layer comprises an electrode 2 1 8 and signal wires 2 1 7 and 2 1 9 for the 
first transistor 210, The signal wire 219 transmits input signals to the first transistor 210. A 
second signal wire 217 transmits output signals firom th? first transistor 210. This signal wire 

20 21 7 is cormected to the second electrode 2 1 5 of the furst transistor 2 1 0 in the first pattemed 
layer by means of a via (vertical interconnect area) 242. The second pattemed layer fiirther 
comprises an electrode 228 and signal wires 227 and 229 of the second transistor 220. 

Fig. 7 is a diagrammatic cross-sectional view of a portion of the third ^ 
embodiment 201 of an integrated circuit according to the invention, taken on the line VII- VII, 

25 In this bottom gate stmcture, the second pattemed layer lies between the substrate 202 and 
the insulating layer 206. The second pattemed layer in the circuit 201 is constmcted as a 
relief structure with electrical conductors 208. The first pattemed layer with relief stracture 
204, comprising electrodes 214 and 224, lies on the insulating layer 206 with its planarized 
surface 246. This structured layer is covered with a non-planar semiconducting layer 205 on 

30 which a protective layer 209 is present. The protective layer 209 protects the IC against 
mechanical damage, incidence of Ught, and/or diffusion of oxygen to the semiconducting 
layer. An interconnect line 229 which transmits the input signal to the electrode 228 is also 
present in the second pattemed layer. 
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* CLAIMS: 



^ • An integrated circuit (I ) comprising a substrate (2) with an electrically 

insulating surface, on which surface are present: 
an insulating layer (6); 

a semiconducting layer (5) which is at least substantially unpattemed; 

a first patterned layer (3) comprising ia pattern of electrical conductors (4); and 

a second patterned layer (7) which comprises a pattern of electrical conductors (8) and . 

which is separated from the first patterned layer (3) and from the semiconducting layer (5) by 

the insulating layer (6), 

wherein the first patterned layer (3) is in contact with the semiconducting layer 

(5) and comprises a first (10) and a second transistor (20), said first and second transistors 

(10, 20) each having a first (14, 24) and a second electrode (15, 25), of which electrodes (14, 

24; 15, 25) at least the iSrst electrodes (14, 24) comprise a number of electrically conducting 

tracks (6 1 , 62; 63, 64) which are at least substantially parallel, 

characterized in that 

- the first electrode (14) of the first transistor (10) and the first electrode (24) of the second 
transistor (20) both perform the same fimction of source and drain electrode; 

- the circuit (1) comprises means for giving the first electrode (14) of the first transistor (10) 
and the first electrode (24) of the second transistor (20) in the first patterned layer (3) the 
same potential in operational condition; and 

- the first patterned layer (3) between the fu-st (10) and the second transistor (20) is free from 
any electrical conductor which has a potential other than that of the first electrode (14) of the 
first transistor (10) in the operational condition. 

2- An integrated circuit (1) as claimed in claim 1 , characterized in that said 

means comprise an electrical conductor (291) in the first patterned layer (3), which conductor 
(291) interconnects the first electrodes (14, 24) of the first (10) and the second transistor (20). 



An integrated circuit (201) as claimed in claim 2, characterized in that 
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- the first electrode (214) and the second electrode (215) of the first transistor (210) are 
interdigitated and together form a pair (213), which pair (213) has a number of at least 
substantially parallel electrically conducting tracks (261, 262, 263, 264, 271, 272, 273); and 

- two outennost tracks (261, 264) of the interdigitated pair (213) belong to the first electrode 
5 (214). 

4. An integrated circuit as claimed in claim 3, characterized in that the first 
electrode (214) has at least three tracks (261, 262, 263, 264), of which two outermost tracks 
(26 1 , 264) are the longest. 

10 

5. An integrated circuit as claimed in claim 2, 
characterized in that 

- the conductor interconnecting the first electrodes (14, 24) is a fu"st supply line (91) ; 

- the first (10) and the second transistor (20) form part of a first NAND fimction block(5 1), 
15 which NAND function block (5 1) in addition comprises a third transistor (30); 

- the NAND fimction block (51) comprises an mterdigitated pair (33) of a source and a drain 
electrode (34,- 35) of the third transistor (30) in the first patterned layer (3), of which pair (33) 
a first electrode (34) is connected to a second supply line (92), such that the NAND fimction 
block (51) lies between the first (91) and the second supply line (92) in as far as this block 

20 (5 1) is present in the fu-st patterned layer (3); and 

- the second supply line (92) interconnects the first electrode (34) of the third transistor (30) 
and a first electrode of a second NAND fimction block. 

6. An integrated circuit as claimed in claim 1 , characterized in that the electrical 
25 conductor (19) which transfers signals chosen from the group of input signals and output 

signals to the first transistor ( 1 0) is present in the second patterned layer (7). 

7. An integrated circuit (101) as claimed in claim 1, characterized in that an 

. auxiliary conductor (1 83) in contact with one of the supply lines (91 , -92) lies between a first 
30 (1 8 1) and a second electrical conductor (1 82) in the first patterned layer, the latter two 
conductors (181,1 82) being situated outside a transistor. 



8. An integrated circuit as claimed in claim 1, characterized m that at least one 

patterned layer (3, 7) is constructed so as to have a relief structure. 
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9- An integrated circuit as claimed in claim 1 , characterized in that the 

semiconducting layer (5) mainly comprises organic material. 

10. An integrated circuit as claimed in claim 1 , characterized in that at least one 

patterned layer (3, 7) comprises mainly organic polymeric material. 



wo 01/27998 



PCT/EPOO/09609 



1/5 




14 15 14 24 25 24 4 

FI6.1 




FIG. 2 



wo 01/27998 



PCT/EPOO/09609 



2/5 





FIG. 2a 



-19 



18 



-29 



28 



-39 



^42 



-38 



FIG. 2b 



wo 01/27998 



PCT/EPOO/09609 



3/5 



91 



19 

"0 C 



29 
0 C 



-039 




wo 01/27998 



PCT/EPOO/09609 



4/5 



101 



185 186 




FIG. 4 



wo 01/27998 



PCT/EPOO/09609 



5/5 



201 




FIG. 7 



INTERNATIONAL SEARCH REPORT 



imenu M Application No 

PCT/EP 00/09609 



A. CLASSinCATlON OF SUBJECT MATTER 

IPC 7 H01L27/088 H01L51/20 H01L27/02 




According to Inlemalional Patent Qassificatidn (IPC) or to both national classlficaiion and IPC 




B. R ELDS SEARCHED 


Minimum documentation searched (dassification system followed by classification symbols) 

IPC 7 HOIL 


Doicumentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and. where practical search terms-used) 


EPO-Internal , PAJ 




C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category • 


Citation of documenl with indication, where appropriate, of the relevant passages 


Relevant lo daim No. 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 06, 

30 June 1997 (1997-06-30) 

& JP 09 045706 A (NEC CORP), 

14 February 1997 (1997-02-14) 

abstract 


1 


A 


LEEUW DE D M ET AL: "POLYMERIC INTEGRATED 
CIRCUITS AND LIGHT-EMITTING DIODES" . • 
WASHINGTON, DC, DEC. 7-10. 1997, NEW 
YORK, NY: IEEE, US, 

7 December 1997 (1997-12-07), pages 
331-336, XP000855808 
ISBN: 0-7803-4101-5 
cited in the application 
page 331, column 1, line 1 -page 333, 
column 2, line 21; figures 1-6 


1 


|~X] Furthefdooumemsarerisledinthe continualionolboxC. j^j^j Patent family memteis are listed in annex 



Special categories of dted documents 

•A' document defining the general state of the an which is not 
considered to be of particular felev»ice 
earlier document but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or 
which is cited lo estabHsh the publication date of anottier 
dtatnn or olher special reason (as specified) 

'O* document referring to an oral disdosufe. use. exhibition or 
other means 

*P* document published prior to Ihe international fifing date but 
later than the priority date daaned 



•T* later document published after the inlemalional fiBng date 
or priority date and not in conflict with the application but 
dted to understand the principle or theoiy - unctertying the 
invention 

'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannoi be considered to 
involve an inventive step wheathe document is" taken alone 

•y document of particular relevance: the clairrred invention 

cannot be considered to involve an inventive step when the 
document is comtnned with one or more other such docu- 
ments, such comt}tnaiion being obvious to a person stalled 
in the art 

'&' document member of the same patent family 



Date of the actual completion of the international search 



12 January 2001 



Dale of maifing of the international search report 



22/01/2001 



Name and mailing address of the ISA 

European Patent OTTce. P.B. 581 B Palentlaan 2 
NL-2280HVRf5W^lc 
Tel (♦31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 34O>3016 



Authorized officer 



Albrecht, C 



Foon PCT/ISATZIO (second sftaet) puj/ 1992) • 



INTERNATIONAL SEARCH REPORT 



Intern; .al Application No 

PCT/EP 00/09609 



C.(Conttnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with Indlcallon.where appropriate. oT the retevanl passages 



Relevant to claim No. 



FUCHIGAMI H ET AL: 
"POLYTHIENYLENEVINYLENE THIN-FILM 
TRANSISTOR WITH HIGH CARRIER MOBILITY- 
APPLIED PHYSICS LETTERS, US. AMERICAN 
INSTITUTE OF PHYSICS. NEW YORK, 
vol. 63, no. 10, 

6 September 1993 (1993-09-06), pages 
1372-1374, XP000394584 
ISSN: 0003-6951 
the whole document 

WO 99 10939 A (KONINKL PHILIPS ELECTRONICS 

NV ;PHILIPS SVENSKA AB (SE)) 

4 March 1999 -( 1999-03-04 ) 

cited in the application 

page 8, line 17 -page 11, line 15; figures 

1,2 



1 



Fonn PCT/lSA/210 (cemnuation o# seoaruS shaei) (July 1992) 



INTERNATIONAL SEARCH REPORT 

tmormation on patent family members 



Interna at Application No 

PCT/EP 00/09609 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



JP 09045706 



14-02-1997 



JP 2765522 B 



18-06-1998 



WO 9910939 



04-03-1999 



EP 



0968537 A 



05-01-2000 



Fonn PCTASAX?tO (piteni tamiV annex) puiy ie92i 



.is Page 



